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(54) KEY CONTROLLER FOR VEHICLES 

(57) A key controller for vehicles for controlling 
apparatuses mounted on a car in accordance with the 
kind of a car key. When an ignition key is inserted (100), 
the kind of the ignition key is recognized (102) based on 
inherent codes of ignition keys. When it is a sub-key 
(negated at 104), the operation of a memory function is 
inhibited, in other words, read and change of set values 
are inhibited (106). When it is a main key (affirmed at 
104), the operation of the memory function is permitted 
(108), setting of the memory allotted to each key is read 
(110), the set values of a seat position, a tilt, a tele- 
scopic antenna, etc., are set in each ECU (112) and an 
engine operation is started (114, 116). Because the 
operation of the memory function by only a main key is 
permitted, the apparatuses are set to the optimum con- 
dition of the driver keeping the main key, and the setting 
is not changed by means of a sub-key. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a key control 5 
apparatus for a vehicle, and particularly to a key control 
apparatus for a vehicle for controlling devices mounted 
on a vehicle using a vehicle key such as an ignition key 
for a vehicle. 

BACKGROUND ART 

[0002] An engine of a vehicle such as an automobile 
can be started by a vehicle key, which is an ignition key. 
A plurality of vehicle keys belongs to one vehicle and 
includes a main key having every function such as start- 
ing of the engine and the like, and also includes a sub- 
key having a restricted function with which, for example, 
opening of a private box such as a trunk box or a glove 
box is not allowed. With the main key and sub-key, 
which are vehicle keys, having different structures, 
restrictions of a function in opening a private box or the 
like are mechanically determined. 
[0003] Incidentally, electronic control in an interior of a 
vehicle has recently advanced and there is an electronic 
control apparatus for electronically controlling devices in 
the interior of a vehicle. Such electronic control appara- 
tuses include, for example, an opening/closing device 
which controls opening and closing of a private box, and 
a seat control apparatus which can move a seat to a 
position that a vehicle occupant desires. The seat con- 
trol apparatus allows movement of the seat to the posi- 
tion that the vehicle occupant desires by transmitting an 
inherent code from a vehicle key and by reading from a 
memory a setting value which is as the position that the 
vehicle occupant desires and which is stored to corre- 
spond to the inherent code. 

[0004] However, since there is a plurality of vehicle 
keys, the contents of the memory are altered each time 
a setting value is set by each vehicle key, and when a 
setting value is altered by a different vehicle key, the set- 
ting value stored in the memory must be altered again. 
[0005] In order to solve this kind of a problem, a con- 
trol gain changing device of a control apparatus for an 
automobile has been proposed in which when a signal 
is received from a transmitter exclusively used by an 
owner-driver, namely, only when the owner-driver 
drives, is a control gain changed, and when a driver 
other than the owner-driver drives, a base control gain is 
used to allow control without changing the control gain 
(see Japanese Patent Application Laid-Open (JP-A) No. 
6-206476). 

[0006] However, even when it is desired to have any 
one of the plurality of vehicle keys selectively control a 
portion of device control, for example, even when it is 
desired to prohibit the sub-key from opening and closing 
the trunk box or the glove box, in a conventional control 
gain changing apparatus, the setting values can be 



changed only by a transmitter exclusively used by an 
owner-driver and different setting values cannot be set. 
[0007] Further, when there is a plurality of main keys 
including an owner key owned by the owner-driver, 
there is a possibility that setting values may be changed 
with respect to each main key. In this case, in the con- 
ventional control gain changing apparatus, the setting 
values can be changed only by the transmitter exclu- 
sively used by the owner-driver and setting of a plurality 
of different setting values is not possible. 
[0008] In view of the above-described circumstances, 
it is an object of the present invention to obtain a key 
control apparatus for a vehicle which can control 
devices mounted on a vehicle correspondingly to a clas- 
sification of a vehicle key. 

DISCLOSURE OF THE INVENTION 

[0009] In order to achieve the above-described object, 
the invention described in claim 1 comprises: input 
means for inputting from key means an inherent code 
which is stored in advance in the key means, said inher- 
ent code including a classification of a key which indi- 
cates either a main key or a sub-key for a vehicle; 
storage means which stores a plurality of said inherent 
codes correspondingly to said classification of key; 
determination means for determining said classification 
of the key based on the inherent codes stored in said 
storage means and the inherent code inputted into said 
input means; a plurality of device control means for con- 
trolling devices mounted on a vehicle; and limiting 
means for limiting the control of at least one of said plu- 
rality of device control means based on the result of a 
determination made by said determination means. 
[001 0] The invention described in claim 2 is character- 
ized such that, in the key control apparatus for a vehicle 
according to claim 1, when a vehicle key is determined 
as the sub-key by said determination means, said limit- 
ing means limits the control of at least one of said plural- 
ity of device control means. 

[001 1 ] The invention described in claim 3 is character- 
ized by, in the key control apparatus for a vehicle 
described in claim 1, further comprising setting value 
storing means which stores setting value for controlling 
a device of at least one of said plurality of device control 
means, wherein said plurality of device control means 
includes setting value control means which effects read- 
ing and writing of the setting value for said setting value 
storing means and which controls device with read set- 
ting value. 

[001 2] The invention described in claim 4 is character- 
ized such that, in the key control apparatus for a vehicle 
described in claim 3, said limiting means prohibits alter- 
ation of setting values with respect to said setting value 
storing means. 

[001 3] The invention described in claim 5 is character- 
ized such that, in the key control apparatus for a vehicle 
described in any one of claims 1 to 4, said device con- 
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trol means includes vehicle interior control means 
mounted within an accommodation space of the vehi- 
cle. 

[0014] In the invention of claim 1, the inherent code 
recorded in advance in the key means is inputted by the s 
input means. This inherent code includes the classifica- 
tion of the key which indicates either a main key or a 
sub-key for a vehicle, and can be inputted by transmit- 
ting the inherent code from the key means and by 
receiving the transmitted inherent code. The main key 10 
has all functions of a vehicle key and the sub-key has a 
limited function so as to prohibit opening of a private box 
such as a trunk box or a glove box. The plurality of 
inherent codes are stored in the storage means corre- 
spondingly to the classifications of the keys, and based is 
on the inherent codes stored in the storage means and 
the inherent code inputted into the input means, a clas- 
sification of a key is determined by the determination 
means. The limiting means limits, based on the result of 
a determination made by the determination means, at 20 
least one control of the plurality of device control means. 
The device control means control the devices mounted 
on the vehicle, such as an opening/closing device of the 
private box, a seat control device, and the like, and a 
previously set functional limit is effected with respect to 25 
each main key and sub-key. As a result, the limiting 
means can limit the control of at least one of the plurality 
of device control means correspondingly to the classifi- 
cation of the key indicated by the key means. 
[001 5] As also described in claim 2, when the vehicle 30 
key is determined as the sub-key by the determination 
means, the limiting means can limit the control of at 
least one of the plurality of device control means. 
Namely, when the vehicle key is determined as the sub- 
key, by placing a functional limitation so as to prohibit 35 
opening of the private box such as the trunk box or the 
glove box, it is possible to limit control of the device con- 
trol means with respect to the sub-key, which is not the 
main key. 

[001 6] Here, the device control means such as a seat 40 
control device can set in the most suitable manner a set- 
ting value for each vehicle occupant by storing the set- 
ting values in a memory or the like and reading the 
same. Accordingly, as described in claim 3, setting 
value storing means is further provided which stores the 45 
setting value for controlling a device of at least one of 
the plurality of device control means. The plurality of 
device control means are made to include the setting 
value control means which effects reading and writing of 
the setting values for the setting value storing means 50 
and which controls devices by the read setting values, 
and therefore, reading and writing of the setting value 
for each vehicle occupant can be carried out with 
respect to the memory or the like. 

[0017] In this case, as described in claim 4, if the lim- 55 
iting means limits by prohibiting alteration of a setting 
value for the setting value storing means, an alteration 
of the setting value for each vehicle occupant is not 



made in the memory or the like. 
[0018] Further, as also described in claim 5, the 
device control means can include the vehicle interior 
control means mounted within the accommodation 
space of the vehicle. Within the accommodation space 
of the vehicle, the vehicle interior control means, which 
is various kinds of operable devices, is mounted. By lim- 
iting control of the vehicle interior control means in 
accordance with the classification of the key, there is no 
possibility of a setting of the vehicle interior control 
means being inadvertently altered. 
[001 9] As explained above, according to the invention 
described in claim 1, based on the plurality of inherent 
codes stored correspondingly to the classification of the 
key and the inputted inherent code, the classification of 
the key is determined by the determination means. 
Based on the result of this determination, the limiting 
means can limit the control of at least one of the plurality 
of device control means. Accordingly, there is an effect 
in that control of the plurality of device control means 
can be carried out most suitably correspondingly to the 
classification of the key. 

[0020] According to the invention described in claim 2, 
when a vehicle key is determined as the sub-key, the 
limiting means can limit the control of at least one of the 
plurality of device control means, and therefore, there is 
an effect in that a functional limitation in which, for 
example, opening of the private box is prohibited, is 
allowed to correspond to the classification of the key. 
[0021 ] According to the invention described in claim 3, 
the setting value for controlling device of the device con- 
trol means can be stored in the setting value storing 
means, and the device control means can be made to 
include the setting value control means which effects 
reading and writing of the setting value for the setting 
value storing means and which controls device by the 
read setting values. Accordingly, there is an effect in that 
reading and writing of the setting value for each vehicle 
occupant can be carried out with respect to the memory 
or the like. 

[0022] According to the invention described in claim 4, 
the limiting means provides limitation by prohibiting 
alteration of setting value for the setting value storing 
means, and therefore, no alteration of the setting value 
for each vehicle occupant is made in the memory or the 
like. Accordingly, there is an effect wherein the most 
suitable setting values can be maintained. 
[0023] According to the invention described in claim 5, 
the device control means includes the vehicle interior 
control means mounted within the accommodation 
space of the vehicle, and therefore, there is an effect in 
that control of the vehicle interior control means can be 
limited in accordance with the classification of the key, 
and there is no possibility of the setting of the vehicle 
interior control means being inadvertently altered. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a block diagram which schematically 
shows an LAN device for a vehicle according to an 
embodiment of the present invention. 
Fig. 2 is an image diagram which shows the con- 
tents stored in a memory of an EFi. 
Fig. 3 is an image diagram which shows contents 
stored in a memory of a body ECU. 
Fig. 4 is an image diagram which shows allocation 
of permission and prohibition of operations and per- 
mission and prohibition of changing setting values, 
with respect to each vehicle key. 
Fig. 5 is a flow chart which shows a flow of process- 
ing for an operation of a memory function of each 
vehicle key. 

Fig. 6 is a diagram which shows an example of a 
schematic structure of an operation display panel 
connected to a navigation ECU. 
Fig. 7 is a flow chart which shows a flow of process- 
ing to be executed by the navigation ECU. 

BEST MODES FOR CARRYING OUT THE INVEN- 
TION 

[0025] Referring now to the drawings, an example of 
an embodiment of the present invention will be hereinaf- 
ter described in detail. In the present embodiment, the 
present invention is applied to an LAN system for a vehi- 
cle, in which a plurality of control devices are connected 
together within a vehicle. 

[0026] As shown in Fig. 1 , an LAN system 10 for the 
vehicle according to the present embodiment includes 
an electronically controlled fuel injector (hereinafter 
referred to as EFi) 12 served as an immobilizer elec- 
tronic control device, in which when a regular ignition 
key is not used, starting of an engine or the like is pro- 
hibited. The EFi 12 is an ECU which outputs a signal for 
driving an engine 40. 

[0027] Sequential to the ignition key being loaded into 
a key cylinder, the EFi 12 has a function of prohibiting 
the starting of the engine (preventing theft of the vehi- 
cle) when a normal ignition key is not used. The EFi 12 
includes a microcomputer comprised of a CPU 14, a 
RAM 16, a ROM 18, and an input/output port (I/O) 22, 
which are connected via a bus 24 so as to allow trans- 
mitting and receiving of commands or data. Further, the 
EFi 12 also provides a memory 20 in which inherent 
codes of vehicle keys are stored (the details will be 
described later), and the memory 20 is connected to the 
bus 24. The memory 20 may be E 2 PROM or a flash 
memory. Further, the ROM 18 stores a processing rou- 
tine (described later) to be executed in the EFi 12. 
[0028] The input/output port 22 of the EFi 12 is con- 
nected to an amplifying circuit (Amp) 34 and transmit- 
ting and receiving of a signal such as an inherent code 



(CODE) between the EFi 12 and the amplifying circuit 
34 is carried out. 

[0029] In order to transmit and receive an electric 
wave signal to and from an ignition key 56, the amplify- 
5 ing circuit 34 amplifies a signal from the EFi 1 2 or a sig- 
nal from the ignition key 56. 

[0030] Further, connected to the amplifying circuit 34 
is an antenna 32 which sends and receives a signal with 
respect to the ignition key 56. The antenna 32 is 

10 mounted on a key cylinder (not shown) in which the igni- 
tion key 56 is inserted. As is generally known, after the 
ignition key 56 is inserted into the key cylinder (not 
shown), the key cylinder is rotatable. The key cylinder 
contains various types of switches, for example, an 

is accessory switch for turning on and off a power source 
of accessory equipment, an ignition switch 30 for turn- 
ing on and off a power source for an ignition plug or the 
like, and a starter switch for turning on and off a power 
source of a starter motor. 

20 [0031] One end of the ignition switch (IGSW) 30 is 
connected to the input/output port 22 of the EFi 12 and 
another end thereof is connected to a battery power 
source. When the ignition switch 30 is turned on, a high 
level signal is inputted to the input/output port 22. Fur- 

25 ther, in the present embodiment, a key switch (KSW) 28 
which detects the insertion of the ignition key 56 is 
mounted on the key cylinder (not shown). One end of 
the key switch 28 is connected to the input/output port 
22 and another end thereof is connected to the battery 

30 power source. When the key switch 28 is turned on, a 
high level signal is inputted to the input/output port 22. 
[0032] Connected to the engine 40 mounted on the 
vehicle is a driving device 46 which ignites the engine 
40 and supplies fuel to the engine 40. The engine 40 is 

35 connected via the driving device 46 to the input/output 
port 22 of the EFi 12. 

[0033] The ignition key 56 of the present embodiment 
includes a transponder 52 having an inherent code 
recorded thereon, the inherent code indicating that the 

40 ignition key 56 is a normal vehicle key of the vehicle (not 
shown). The transponder 52 is structured to include a 
power source circuit, an inherent code recording por- 
tion, a reading portion, and a transmitting portion (not 
shown). Further, connected to the transponder 52 is a 

45 key antenna 54. When the transponder 52 receives a 
predetermined electric wave from outside, this electric 
wave is received by the key antenna 54 and is supplied 
to the power source circuit. The power source circuit 
obtains electric power from the received electric wave 

so and supplies the power to an internal circuit. Then, the 
inherent code recorded in the inherent code recording 
portion is read and the read code is transmitted from the 
key antenna 54 via a transmitting circuit. 
[0034] The LAN system 10 for a vehicle according to 

55 the present embodiment provides a bus 60 for LAN, 
which is connected to the input/output port 22 of the EFi 
12 via an LAN connection unit 26. 
[0035] A body ECU 62 is connected to the bus 60 for 
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LAN. The body ECU 62 includes a microcomputer com- 
prised of a CPU 64, a RAM 66, a ROM 68, and an 
input/output (I/O) port 72, which are connected via a 
bus 74 so as to allow transmitting and receiving of com- 
mands or data. Connected to the bus 74 is a memory 70 
for storing parameters (characteristic values) used for 
condition settings (characteristic settings) of electronic 
devices mounted on the vehicle, which are to be control- 
led by ECUs, respectively (described later). Further, 
connected to the input/output port 72 is an LAN connec- 
tion unit used for connection to the bus 60 for LAN. 
[0036] The memory 70 may be E 2 PROM or a flash 
memory. The memory 70 may also store codes which 
represent the kind of vehicle which it is on and an ECU 
which it is in, and code which represents connected 
electronic device. Further, the memory 70 may store, as 
data, parameters for setting the characteristics of the 
electronic devices to be respectively controlled by the 
ECUs (details will be described later). 
[0037] Connected to the bus 60 for LAN are a seat 
ECU 78, a tilt and telescopically adjustable steering 
ECU 80, an air conditioner ECU 82, an audio ECU 84, 
and a navigation ECU 86, which are each formed by a 
microcomputer in the same way as described above. 
[0038] In the foregoing, each ECU is provided in the 
interior of the vehicle and is connected to the bus 60 for 
LAN. As the bus 60 for LAN, one can be used which is 
set based on an IS09141 standard or the like. In this 
way, a LAN for a vehicle is constructed by connecting 
each ECU to the bus 60 for LAN. 
[0039] The memory 20 of the EFi 12 and the memory 
70 of the body ECU 62 described above are each ROM 
which allows electrical writing and deletion, in which a 
normal code such as an inherent code of a vehicle key 
or a setting value of a device connected to the ECU is 
stored or updated. 

[0040] As shown in Fig. 2, the capacity of the memory 
20 of the EFi 12 is secured so that five inherent codes 
can be stored therein. A no. 1 inherent code CODE_A is 
for storing an inherent code recorded on the ignition key 
56, which serves as a first main key, and is recorded in 
advance at manufacturing. The inherent code CODE_A 
may be recorded by initial registration processing (a 
description thereof is omitted). 

[0041 ] Next, a no. 2 inherent code CODE_B is for stor- 
ing an inherent code recorded on a vehicle key which 
serves as a second main key, and a no. 3 inherent code 
CODE_C is for storing an inherent code recorded on a 
vehicle key which serves as a third main key. Further, a 
no. 4 inherent code CODE_D is prepared for storing a 
spare code so as to allow previous recording of an 
inherent code of a sub-key during manufacturing or the 
like or so as to allow a user to additionally register the 
inherent code of the sub-key. Similarly, a no. 5 inherent 
code CODE_E is prepared for storing a spare code so 
as to allow previous recording of an inherent code of a 
sub-key during manufacturing or the like or so as to 
allow a user to additionally register the inherent code of 



the sub-key. 

[0042] Further, in the present embodiment, the five 
inherent codes respectively prepared for the vehicle 
keys can be stored in the memory 20. However, four or 

5 less codes or six or more codes may be stored. 

[0043] As shown in Fig. 3, a capacity of the memory 
70 of the body ECU 62 is secured so that three settings 
(settings corresponding to vehicle keys having setting 
values of each of a plurality of devices) can be stored 

10 correspondingly to a number in the memory 20 of the 
EFi 12, i.e., a main key stored in the memory 20. 
[0044] A no. 1 setting A is for storing setting values of 
devices corresponding to the inherent code of the igni- 
tion key 56, which serves as the first main key. Further, 

15 a no. 2 setting B is for storing setting values of devices 
corresponding to the inherent code of the vehicle key, 
which serves as the second main key, and a no. 3 set- 
ting C is for storing setting values of devices corre- 
sponding to the inherent code of the third main key. 

20 [0045] These setting values are parameters for setting 
the conditions of the electronic devices to be controlled 
by the ECUs (in the present embodiment, the EFi 12, 
the body ECU 62, the seat ECU 78, the tilt and telescop- 
ically adjustable steering ECU 80, the air conditioner 

25 ECU 82, the audio ECU 84, and the navigation ECU 
86), for example, a seat position, an inclination angle 
(tilt) or expansion/contraction length of a steering (tel- 
esco.), a setting temperature/ humidity of an air condi- 
tioner, a sound volume of an audio, and a navigation 

30 destination or a position of a user's own house or the 
like. Alteration (rewriting) of these setting values can be 
selectively set for each vehicle key, which will be 
described later in detail. 

[0046] Meanwhile, other parameters for setting the 

35 conditions of the electronic devices include an illumina- 
tion value of light controlling and the like operated by an 
illumination sensor. In addition, there are: a sound vol- 
ume played back from a speaker device to prevent theft 
of a vehicle, a sound volume played back from the 

40 speaker device at the time of wireless door locking, a 
value used for setting the hardness of a suspension 
device, a timing with which a wiper device is operated 
with an intermittent operation or the like (for example, a 
medium value of INT), a period in time during which the 

45 wiper is operated, a meter luminance value used for set- 
ting the lightness of a display device such as a meter, a 
unit of a running distance to be displayed on the display 
device (km/mile), a timing of a head-lamp device (length 
or brightness), a setting temperature of an air condition- 

50 ing device or a setting value of hot/cold characteristics, 
a value of a vehicle speed of the vehicle, at which a door 
lock device automatically locks a door, a shift pattern of 
an automatic transmission, and the like. 
[0047] As shown as an example in Fig. 4, permission 

55 or prohibition of each operation and permission or pro- 
hibition of alteration of each setting value are in advance 
given to each vehicle key. Fig. 4 shows permission or 
prohibition of the starting of the engine to be controlled 
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by the EFi 1 2, permission or prohibition of alteration of a 
setting value of a seat position to be controlled by the 
seat ECU 78, permission or prohibition of alteration of a 
setting value of an inclination angle (tilt) of a steering to 
be controlled by the tilt and telescopically adjustable 
steering ECU 80, and permission or prohibition of alter- 
ation of a setting value of a destination to be controlled 
by the navigation ECU 86. In the figure, "O" indicates 
permission of the starting of the engine and permission 
of alteration of a setting value, "a" indicates partial per- 
mission of alteration of a setting value, and "X" indicates 
prohibition of alteration of a setting value. Namely, the 
starting of the engine is permitted with respect to all 
vehicle keys and alteration of the setting value of a des- 
tination is permitted only with respect to the first main 
key. Further, in the second main key and in the second 
main key, alteration of a setting value of a seat position 
and alteration of a setting value of an inclination angle 
(tilt) of a steering are each partially permitted. The rea- 
son is that the first main key to be owned by a car owner 
is allowed to have all functions and the other main keys 
are each allowed to have selectively previously set func- 
tions. Meanwhile, all main keys may be each allowed to 
have all functions. 

[0048] Next, an operation of the present embodiment 
will be described. 

[0049] In the EFi 12, a processing routine shown in 
Fig. 5 is executed. In step 100, it is determined whether 
the ignition key 56 has been inserted based on a deter- 
mination regarding whether the key switch (KSW) 28 
has been turned on based on inputting of a high-level 
signal. When the ignition key 56 has not been inserted, 
the process returns to step 100, and when the ignition 
key 56 has been inserted, the process proceeds to step 
102. In step 102, a transponder code is determined. 
Namely, the inherent code of the ignition key 56 is read 
and it is specified whether the read inherent code is for 
a main key or a sub-key. In this step 102, first, the inher- 
ent code recorded on the transponder 52 and transmit- 
ted from the ignition key 56 via the key antenna 54 is 
inputted via the antenna 32 and the amplifying circuit 
34. Subsequently, when the inputted inherent code is 
collated with the plurality of inherent codes stored in the 
memory 20 and, when there is a corresponding inherent 
code, the number of the inherent code is read and it is 
determined whether the inherent code is for a main key 
or a sub-key. In the present embodiment, vehicle keys 
numbered at 3 or less are for main keys. Accordingly, a 
vehicle key numbered at 3 or less is determined as a 
main key and other keys are each determined as a sub- 
key. When the inherent code does not correspond to 
any inherent code, it is not a normal inherent code, and 
therefore, the processing routine compulsorily ends 
without carrying out a succeeding operation. 
[0050] In step 1 04 which follows, it is determined from 
the result of the determination made in step 102 
whether the ignition key 56 inserted in the cylinder is a 
main key. When the ignition key 56 inserted in the cylin- 



der is a main key, an affirmative decision is made in step 
104 and the process proceeds to step 108. When the 
ignition key 56 is a sub-key, a negative decision is made 
in step 104 and the process proceeds to step 106. 

5 [0051] In step 106, the ignition key 56 inserted in the 
cylinder is a sub-key, and therefore, operation of a mem- 
ory function is prohibited and the process proceeds to 
step 1 14. As described above, permission or prohibition 
of alteration of setting values is in advance given to 

10 each vehicle key. Accordingly, operation of the memory 
function means reading or alteration of the setting val- 
ues. In step 106, reading or alteration of the setting val- 
ues is prohibited. 

[0052] In step 108, the ignition key 56 inserted in the 

15 cylinder is a main key, and therefore, operation of the 
memory function is permitted and the process proceeds 
to step 1 10. In step 110, the setting of the memory allo- 
cated to each vehicle key is read. Namely, the setting 
stored in the No. of memory 70 corresponding to the No. 

20 of memory 20 at a position corresponding to the inher- 
ent code of the ignition key 56 is read (see Figs. 2 and 
3). As a result, the setting which is as a memory content 
corresponding to the ignition key 56 can be read. 
[0053] In step 1 1 2, the setting values read in the fore- 

25 going is set for each ECU, and the process proceeds to 
step 1 14. In this step 1 12, a position of a mirror such as 
a door mirror is set by the body ECU 62, a seat position 
is set by the seat ECU 78, an inclination angle (tilt) or an 
expansion/contraction length of a steering (telesco.) is 

30 set by the tilt and telescopically adjustable steering ECU 
80, a setting temperature/humidity of an air conditioner 
is set by the air-conditioner ECU 82, a sound volume of 
an audio is set by the audio ECU 84, and a destination 
or a position of a user's personal house is set by the 

35 navigation ECU 86. 

[0054] In step 114, it is determined whether an 
instruction for the starting of the engine has been given. 
Namely, it is determined whether an IGSW on-signal of 
a high level corresponding to switching-on of the ignition 

40 switch 30 by the ignition key 56 has been inputted. 
When the instruction for starting the engine has been 
given, a positive decision is made in step 114. In the 
subsequent step 116, supply of electric power from the 
battery power source to the starter motor is started to 

45 operate the starter motor, and the engine 40 is thereby 
started. 

[0055] In this way, in the present embodiment, the kind 
of vehicle key inserted in the cylinder is determined, and 
only when the vehicle key is a main key, is the operation 

50 of the memory function permitted. For this reason, each 
device is set in the most suitable state for the vehicle 
occupant who owns the ignition key 56 serving as a 
main key. On the other hand, when the vehicle key is a 
sub-key, not a main key, the settings of each device are 

55 not altered. 

[0056] Meanwhile, a conventional mechanical key, in 
which a main key and a sub-key of a vehicle key have 
different structures, may be combined with the vehicle 
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key of the present embodiment, to determine mechani- 
cally and electronically limitations of functions. 
[0057] In the foregoing, an embodiment of the present 
invention was described, but as embodiments of the 
present invention, there are embodiments of various 
technical matters, described below, in addition to the 
matters described in a range of claims. Storage means 
described in claim 1 stores, together with the inherent 
codes, memory values corresponding to each of a plu- 
rality of key means having different inherent codes, and 
further provides setting value storing means which is for 
storing setting values corresponding to the memory val- 
ues and which is used to control electronic devices. As 
a result, it is possible to have the setting values for con- 
trolling the electronic devices correspond to each inher- 
ent code. 

[0058] In this way, a setting value for controlling the 
electronic devices can be made to correspond to each 
inherent code of the main keys or the sub-key. However, 
in some electronic devices, a predetermined series of 
operations are set as a function. For example, operation 
of the navigator ECU 86 may include functions for route 
searching, image quality adjustment, and the like, and a 
function which allows menu- display of these functions. 
In this case, it is possible to limit functions or use all 
functions with respect to each main key and sub-key. 
[0059] Fig. 6 shows an operation display panel 90 
connected to the navigation ECU 86. The operation dis- 
play panel 90 provides a display 94 for indicating a map 
or routes for navigation, operation switches, and the 
like. As the operation switches, there are: a menu button 
92A, a present location button 92B, a route searching 
button 92C, an image quality adjustment button 92D, a 
cross-hair cursor key 92E, a map magnifying switch 
92F, and a map reducing switch 92G. 
[0060] The menu button 92A is a function-indicating 
button which allows functions, described later, or other 
functions to be displayed as a menu on the display 94 by 
a press-down operation. The other functions may be a 
destination input and the like. The present location but- 
ton 92B is a function-indicating button which allows the 
point where the vehicle is running at present and a map 
in the periphery of the point to be displayed on the dis- 
play 94 by a press-down operation. The route searching 
button 92C is a function-indicating button which allows 
search, of the most suitable route from the present point 
or an inputted point to the final destination and allows 
the most suitable route and a map in the periphery 
thereof to be displayed on the display 94 by a press- 
down operation. The image quality adjustment button 
92D is a function-indicating button which allows display, 
of instructions for adjusting lightness, contrast, and 
color of the display 94 and which allows instructions of 
adjustment by a press-down operation. The cross-hair 
cursor key 92E is formed with switches which allows 
four types of indications, and is a function-indicating but- 
ton for moving, for example, a point displayed on the dis- 
play 94 (in Fig. 6, a designation mark 94C) in upward, 



downward, left-handed, or right-handed directions by a 
press-down operation of upward, downward, left- 
handed, or right-handed (on the paper of Fig. 6). The 
map magnifying switch 92F is a function-indicating but- 

5 ton which allows magnification of a map displayed on 
the display 94 by a press-down operation. The map 
reducing switch 92G is a function-indicating button 
which allows reduction of a map displayed on the dis- 
play 94 by a press-down operation. 

10 [0061 ] Fig. 6 shows an example in which as a display 
of the display 94, a mark 94A which indicates a position 
of the owner's vehicle, a road 94B on the map, and a 
designation mark 94C are displayed. 
[0062] Next, a description will be given of an operation 

is to be executed by the navigation ECU 86, which limits 
functions or allows use of all functions for each main key 
and sub-key. 

[0063] As shown in Fig. 7, in the navigation ECU 86, 
when a button or a switch on the operation display panel 

20 90 is pressed down, an interruption routine shown in 
Fig. 7 is executed. In step 120, a setting value (set in 
step 1 12 of Fig. 5) is confirmed. Although shown as an 
example in Fig. 4, an identifier which represents a cor- 
responding key may be read for each key. 

25 [0064] Next, in step 122, it is determined whether the 
ignition key 56 is a main key. When the ignition key 56 is 
a main key, it is affirmed in step 122, and in step 124, 
using with respect to all functions is permitted (i.e., indi- 
cation of functions is made effective). Namely, each 

30 function indication based on press-down of each of the 
menu button 92A, the present location button 92B, the 
route searching button 92C, the image quality adjust- 
ment button 92D, the cross-hair cursor key 92E, and the 
map magnifying switch 92F, and the map reducing 

35 switch 92G is made effective. 

[0065] Next, in step 1 26, the operated function is proc- 
essed and the present routine ends. Namely, process- 
ing is executed based on the function indication caused 
by the pressed-down switch or button. 

40 [0066] When the ignition key 56 is not a main key, it is 
negated in step 122, and in step 128, using of only a 
portion of the functions, which is given to a sub-key, is 
permitted. In the present embodiment, the function indi- 
cations based on the press-down of the menu button 

45 92A, the route searching button 92C, and the image 
quality adjustment button 92D are made invalid (set so 
as not to function), and the function indications for oth- 
ers are made effective. Namely, the function indications 
based on the press-down of the present location button 

50 92B, the cross-hair cursor key 92 E, the map magnifying 
switch 92F, and the map reducing switch 92G are made 
effective. 

[0067] Next, in step 130, it is determined whether or 
not a function-indicated operation was not made invalid 
55 in step 128. When it is a permitted function indication, 
the process proceeds to step 1 32, the indicated function 
is processed and the present routine ends. On the other 
hand, when it is not permitted, it is negated in step 130 
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and the present routine ends without processing the 
indicated function. 

[0068] Accordingly, it is possible to permit or limit func- 
tion indications previously set with respect to the main 
keys and the sub-keys. 5 
[0069] Further, in the foregoing, the main key and the 
sub-key were described, but when at least one of the 
main key and the sub-key has a plurality, a value for 
determination may be set for each of all keys. As a 
result, it is possible to permit or limit function indications 10 
for each of (inherent codes of) the main keys and the 
sub-keys. 

INDUSTRIAL APPLICABILITY 

15 

[0070] As described above, a key control apparatus 
for a vehicle according to the present invention can be 
suitably used, for example, with a control apparatus 
which alters settings or limits functions for each of a plu- 
rality of vehicle key, and is particularly suitable for appli- 20 
cation to an apparatus which alters settings or limits 
functions for each of a plurality of ignition keys. 

Claims 

25 

1 . A key control apparatus for a vehicle, comprising: 



effects reading and writing of the setting value for 
said setting value storing means and which controls 
device with read setting value. 

4. A key control apparatus for a vehicle according to 
claim 3, characterized such that said limiting means 
prohibits alteration of setting values with respect to 
said setting value storing means. 

5. A key control apparatus for a vehicle according to 
any one of claims 1 to 4, wherein said device con- 
trol means includes vehicle interior control means 
mounted within an accommodation space of the 
vehicle. 



input means for inputting from key means an 
inherent code which is stored in advance in the 
key means, said inherent code including a clas- 30 
sif ication of a key which indicates either a main 
key or a sub-key for a vehicle; 
storage means which stores a plurality of said 
inherent codes correspondingly to said classifi- 
cation of key; 35 
determination means for determining said clas- 
sification of the key based on the inherent 
codes stored in said storage means and the 
inherent code inputted into said input means; 
a plurality of device control means for control- 40 
ling devices mounted on a vehicle; and 
limiting means for limiting the control of at least 
one of said plurality of device control means 
based on the result of a determination made by 
said determination means. 45 



2. A key control apparatus for a vehicle according to 
claim 1 , characterized such that when a vehicle key 
is determined as the sub-key by said determination 
means, said limiting means limits the control of at so 
least one of said plurality of device control means. 



3. A key control apparatus for a vehicle according to 
claim 1, further comprising setting value storing 
means which stores setting value for controlling a 55 
device of at least one of said plurality of device con- 
trol means, wherein said plurality of device control 
means includes setting value control means which 
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